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Introduction

Shewanella oneidensis MR-1, a gram negative metal-reducing bacterium, can utilize a large
number of electron acceptors. In the natural environment, S. oneidensis utilizes insoluble metal
oxides as well as soluble terminal electron acceptors. The purpose of this ERSP project is to
identify differentially expressed proteins associated with the membranes of S. oneidensis MR-1
cells grown with different electron acceptors, including insoluble metal oxides. We hypothesize
that through the use of surface labeling, subcellular fractionation, and a combination of proteome
analysis tools, proteins involved in the reduction of different terminal electron acceptors will be
elucidated. We are comparing the protein profiles from cells grown with the soluble electron
acceptors oxygen and fumarate and with those from cells grown with the insoluble iron oxides
goethite, ferrinydrite and lepidocrocite. Comparison of the cell surface proteins isolated from
cells grown with oxygen or anaerobically with fumarate revealed an increase in the abundance
of over 25 proteins in anaerobic cells, including agglutination protein and flagellin proteins along
with the several hypothetical proteins. In addition, the surface protein composition of cells grown
with the insoluble iron oxides varies considerably from the protein composition observed with
either soluble electron acceptor as well as between the different insoluble acceptors.
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S. oneidensis MR-1 cells grown under aerobic or anaerobic conditions with fumarate or with solid
iron oxides (goethite, lepidocrocite, or ferrihydrite) were labeled with a 50:50 mixture of EZ-Link r u P :
Sulfo-NHS-LC-Biotin and EZ-Link Sulfo-NHS-LC-LC-Biotin. Live-Dead staining showed that a

majority of the cells were viable after labeling. After sonication to lyse the labeled cells, membranes o vy v

were isolated by differential centrifugation. Membrane proteins were released using Zwittergent and

biotinylated proteins were collected by affinity chromatography with monomeric avidin. Those a0 g
proteins were separated and identified by two-dimensional electrophoresis with tryptic peptide mass 1 g:g;ds‘cuem"cs;x;ﬁ's
analysis and by two-dimensional liquid chromatography with inline tandem mass spectrometry. fluorescence=Dead cells

Vials containing goethite, lepidocrocite, or ferrihydrite and Shewanella Federation defined medium were
w - ) - ~ - inoculated with S. oneidensis MR-1 in late-log phase at an initial density of ~3X10° cells/ml and incubated
< at 30 °C in the dark on a roller drum. Goethite cultures were sampled at 14 and 28 days, lepidocrocite
cultures at 3 and 7 days, and ferrihydrite cultures at 2.5 and 5 days. Cultures were sampled when
maximum iron reduction was observed (note the color difference in bottles incubated with S. oneidensis in
figure to the left; quantitative evidence of the reduction of Fe*2 to Fe*? is shown graphically below). Cells
were incubated with biotin reagents for 30 min before harvesting. Labeled membranes were released from
the iron oxides by incubating with EDTA, MgCI2, and Brij-58 followed by sonication.
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